the base of the planter is made of plywood. The interesting element of the planters is the fact that it is versatile and customizable to individual taste.
To make the concrete planter I had to create my own mixture as the general cement mixtures available at hardware stores is not good enough. Creating the concrete planter in an unique shape required me do design special mold system that is a two part mold with male and female parts which makes it possible for the mold to me reused multiple times. Computer Numeric Control (CNC) machine was used to cut the mold pieces and put together by hand. The Wooden base is also cut using a CNC machine. The design of the base makes it possible for it to be assembled without any hardware or glue and the versatility of the base let one place the planter from either sides which makes the base more stable. Versatility is something that is common in many of my designs as I reuse some of the design elements in new design ideas by making slight adjustments and still keeping the design functional. fascinated me is how Golden Rectangle has been used in history to create some of the greatest monuments in human history. So I find it easy and comforting to use some of the same principles that occurs in Golden Rectangle because it is something that has been used thousands of years and it is something that works because it is natural design and if those elements can be applied to the pieces that I design it has a better chance of being more functional with human interaction and with form as well. 
Chapter 2: Approach to Design
When I design I approach to each design challenge as a mathematical equation. Good design consists of few parts and elements to make it a functional design. Often it is that function of the design that shapes the form. For example, the Concrescence planters ( Figure 5 ) is a set of planters that are designed with succulent plants in mind. The nature of succulent plant is so that it does requires good drainage and little water because succulent plants store most of the water in the leaf and the body of the plant. This gives them the ability to survive longer without being watered. It is because of that unique feature of the plant that does not require too big of a root system. With this information I was able to design a set of planters with the right functions.
When I design I also like to think about versatility and multi-function of the piece. I like to make each design as personal and customizable as possible. I want people who interact with my design to have the ability to dictate some elements of design. With design being versatile and multifunctional I am able to reuse some of the design elements and mechanisms in my other designs. I believe that design should be versatile and adoptable to different functions. Having that ability makes the design and the designing process much more efficient. and 8 inch (large). All three planters come with plywood base. The base of the planter is interesting with the fact that it is a versatile base that can receive the planter from eithers sides of the base. The base also has a purpose which gives the concrete planter the ability to be multi use.
Once the planter is placed in the wooden base it elevates the planter from the surface preventing any moisture damage on interior surface. As seen in Figure 5 the planter with 5 inches in height is placed in the wooden base with 5-inch receiver on the top leaving the 3-inch side on the bottom to elevate the planter. Depending on how the planter is placed in the plywood base the planter can be raised from the surface 3 or 5 inches. The versatility of the base gives the set the ability to be arranged in many different arrangements. The set of planters is designed with young professional in mind who does not have time to care for plants but is interested in them. The planters are intended for interior use and succulent plants are ideal for them as they thrive well in interior environment. The set is also great for outdoor use as well. It is recommended that if the set of planter is used outdoors that only the concrete planter be used for outdoor purposes as the plywood base will not survive the harsh outdoor weather. The idea behind the Concrescence planters was to bring the outdoors in. I think that every interior space needs something green life to make the space happy and healthy. I chose to use concrete and Baltic birch plywood specifically for the planter because of its unexpected pairing of the materials. Concrete materials are generally associated with industrial settings. Concrete as materials is an easy material to work with as it can be poured in molds and once it cures concrete becomes strong, long lasting, sustainable and it deals with changing weather well. I chose Baltic birch plywood base for few reason. One is that plywood in general is considered more sustainable material rather than using solid hard wood. The other reason for choosing plywood is that it is also stronger than solid wood. Multiple layers of veneer make the plywood stronger and less likely for the wood to deform when it is exposed to any moisture or weather. Another reason for pairing concrete with Baltic birch plywood is because of the contrast that the two pairing creates. The warm and lighter color of the wood has a high contrast next to concrete planter that has darker and cooler look.
The color and texture of concrescence is very unnatural but the overall shaped of the concrescence is very geometric. The sharp and uninviting lines of the concrete planter are also a good pairing with the industrial and rough feeling of the concrete itself. Because I was able to use the Fibonacci sequence that made the planter more organic in it nature even though visually the set is very geometric. The process of prototyping the concrete planters was long because I decide that I wanted to use my own cement mixture. The search of the correct type of mixture took me on a long and extensive trial to find the right ratio for the concrete mixture. I started out with basic concrete mixture to better understand the compositions of concrete and of what makes concrete so strong and durable. I also wanted to understand its unique nature. With my first initial research I found out that general concrete has a specific components. To make concrete mixture there is general standard of mixture which consist of 1 part cement 2 part sand 3 part gravel and 2 part water.
Frequently sand and gravel is referred as Aggregate. Each part has a very important role when it comes to mixing concrete. Typically this type of mixture is used widely in any high construction that requires high strength which typically are buildings, bridges and roads. The main purpose of the cement is to bind the aggregates (sand and gravel) together to give any structure the strength that it needs to function with its right purpose. Often steel armature is used to give the concrete the ability to withstand great stress. The armature is very much a functional element in major construction but it is not part of concrete mixture. I will use human analogy to make this easier.
Human body is primarily flesh and bones. The flesh is what humans are mostly made up of all the important organs that help us live our daily life. All of that flesh is contained on the bones.
Bones that gives us the ability to stand up right and mover out arms around. Just like human skeleton armature in a large structures is an important element. Mixing water in the concrete mixture activates the cement to better bond the aggregates together. Once cured and dried we get what's called concrete. Adding more or less water to the mixture changes the consistency of the mixture which also alters the strength of the concrete. Water and moisture is necessary during the curing process for the concrete to be right hardness. If the mixture is deprived of water it will not cure as well as cement mixture that has the right amount of water. I started out prototyping of the planters with a ready mix concrete that is available at any hardware store. I followed the instructions indicated on the packaging. The result of the concrete was very good as it was very strong and durable but the size of the aggregates were too large compared to the size of the planters that I was working with. The gravel started to show at the edges and corners of the prototype. With more of my trial in concrete mixtures I came to find out that the addition of aggregates is required to make concert stronger on larger scale construction. Aggregates are important to the mixture but there is a variations of aggregate size. My solution to the problem was to make my own mixture just so that I would eliminate gravel without compromising the strength of planter. I was able to remove gravel from the equations because the scale that I was working with did not require large gravel just because the planters are smaller and does not have much force and stress on them. The rectangular shape of the planter also give the concrete some strength. I started creating my concrete mixture only using Portland cement (type Y) and fine sand. The ratio for the mixture that I was using was original ratio of 1 part cement to 2 part sand and 2 part water. The result of this cement mixture was better in the way that it no longer was showing large gravel in the corners and was no longer leaving large air pockets. The elimination of gravel made the cement smoother but compromised the strength of the concrete. After multiple trials of different mixture combinations I was able to find a combination that worked well. Once the cement had cured the body of the planter was strong enough without any air pockets, flacking or major cracks. I determined that 2 part cement mixed with 1 part sand and 1 part water make the right mixture for making a planter that would be strong enough for planters purposes. Mixing Portland type Y cement (dark) with regular play sand makes a light gray concrete but I wanted to to emphasize the contrast between the dark planter and the light plywood base so I add black cement dye to the wet mixture which made the concrete slightly darker. The process of combining the mixture and pouring the cement is typical simple that does not require much of a skill. Whereas the process of making the mold so that it can be reused over and over can be somewhat challenging. Making a proper mold is project of its own. I designed the mold using male and female parts. The male part of the mold is one piece and the female part of the mold that wraps around the male breaks down into 4 separate parts to make assembly and disassembly easy (Figure 8 ). I designed the wooden molds with an AutoCAD software where each surface of the mold is a piece of its own. To cut the mold pieces I used a Computer Numeric Control (CNC) machine to minimize waste of the plywood material. I chose plywood for its durability and longevity of the material with exposure to moisture. I made the Interior part of the mold (male) one solid piece and left the outside (female) in each own piece. To make sure that the female part of the mold stays together I used a threaded steel rod to run through the two sides of the mold. Using washer and nut on either side of the rod I was able to tighten the two ends enough so that the female part of the mold would stay together (Figure 7) . After the male and female part of the mold is put together I spray a generous amount of mold release spray to make the demolding easier. Once the cement is poured in the mold the mold needs to sit undisturbed and well moisturized are at least for five days which gives the cement enough time to cure into a strong concrete. After demolding the concrete the planters (Figure 6 ) look very raw and natural which enhances the contrast of concrete with war color of wooden base. The wooden base is an important part of the planter that looks somewhat complicated to make but is really simple to design and assemble (Figure 12 ). The base of the planters can easily be considered the highlight of the set. The reason I make this statement is that the base not only elevates the planter from the ground to make it visually appealing but the base is also functional and is there to prevent any moisture damage on any surface. Versatility of the base gives one the ability to arrange the set of planter in variety of combination. The base assembles and disassembles without any hardware or glue which is possible with the design of the individual piece of the base. The overall dimension of the base is 8.5 inch in height. 3 inches from the bottom of the piece is a horizontal piece that goes across for 5 inches with two cutouts spaced out evenly on the 5 inch horizontal part of the base which are on the opposite sides of one another (Figure 9 ). The cutouts are designed so that top cut from piece A can receives the bottom cut of piece B (Figure 10 ). Once you have two pieces of interlocking base as seen in figure 10 the two pieces can be joined together to put together the base (Figure 11 ) that can stand on its own from eithers sides and maintain the shape without any hardware or glue. Placing the planter into the base from either sides makes the base stronger and more stable as the weight of the planter and the downward force of the gravity makes sure that the base is secure and it will not wobble or fall apart. It is because of that reason that the base becomes one of the highlighting pieces of the planter. Even though the base and the planter depend on each another to make a great set of planters that are versatile and multi-use. The system that I use in the planter base is the similar system that I am using in another one of my designs that will be extendable and personalized side table. The design is a work in progress and because of that reason I will use some of my other designs elaborate the idea of versatility and how the same design elements and systems can be re used. that applies similar design system but has a different function a purpose. Six. One (Figure 2 ) is a set of candleholders that are adjustable and versatile. The design of the piece gives one the ability to assemble each candlestick to a desired height. As seen in figure 2 there is a set of three candlesticks with variations in height. The design of candles stick is so that it has three general shapes to make up one candle stick. It starts out with two pieces of the base that interlock within one another. To make the top of the candle stick one has to repeat the same thing to from two of the same pieces. If the two pieces are put together one gets a candleholder that is the smallest one in figure 2. The versatility of the candleholder gives the ability to use the candleholder from either sides because it has no distinct top or a bottom. To make candleholders with variations in height one has to insert additional diamond pieces to adjust the height. I used exactly the same design and function to make the Tessellamp (Figure 3 ). To make the lamp possible I changes few elements of the candleholder to make the lamp possible while it having the ability to change in height so that the lamp could be either a floor lam or a desk lamp. The ability to customize and make something versatile is also applied to the Jig Jag (Figure 16 ). Jig Jag is designed to be a space divider and a shelving unit. To assemble the piece one has to interlock eight of the same pieces into one another ( Figure 13 ). The two shapes are interlocked into one another to for a 3 Dimensional piece that is seen in figure 14 . Once all the pieces have been interlocked and you have four of the same pieces the fun of the assembly and arrangement can begin. One of the ways of assembling the Jig Jag is by stacking on top of one another by mirroring sides ( Figure   15 ). If one continues to mirror the pieces on top of one another the finished design will look like as it does in figure 16 . Possibilities of arrangement are many and the ability of moving them around gives the option of using it as a space divider with multiple vertical units and also a function of a shelving unit. With addition of pigments to the cement I had to change the type of the cement that I was using.
Using type Y cement (gray) was good but still not what I was expecting it to look like the type Y cement made the color of the pigment very dark which gave the concrete very earth tones. I wanted the concrete to have more unnatural look with addition of the pigments. To get the look that I wanted I switched from using type Y cement to type N cement (white). Using white cement with white play sand change the color of the concrete that I wanted. For me to get the desired color I wanted I had to mix multiple samples and narrow down to few colors that were more attractive than others (Figure 19 
Chapter 8: Conclusion
The introduction of color in the planter makes the set look different and unique in its own unique way. Slightest adjustment to the design makes the planters look drastically different from each other even though the overall design is still the same from the original. It is because of those reason that some of the same qualities are found in many of my designs. I believe that design should be simple and always follow the rules of nature and that function will always dictate the form which will make the human interaction as positive as possible. If I keep those elements in mind the design will always be a successful one no matter how many of the design elements get reused and borrowed from previous design because a good and a successful design always focuses on human interaction.
